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g\ f p  MQIJTHLY PROGRESS RENRT TFIZOUGH 31 MAFiCH 1964 

LIFE CYCLE TESTS 

1. Status of Cycling Program. 

2. Total  number of packs scheduled f o r  cycling - 88. 

(1) 50 ten-cel l  packs and 38 f ive-cel l  packs. 

Total  nmber of packs on cycle t o  date - 87. 

(1) 48 ten-ce l l  packs - Nickel Cadmium.  

b. 

(a) 12  - General Electr ic  Co. 3.0 A.H. packs. 

(b) 1 2  - Goilld-National Ijatteries, Inc. 3.5 A.H. packs. 

( c )  1 2  - Sonotone Corp. 5.0 A.H. sacks. 

(d)  1 2  - Gulton Industries, Inc. 6.0 A.H. packs. 

( 2 )  2 ten-cel l  packs - Silver  Ca&ium. 

(a) 2 - Yardney Electr ic  Corp. 1 2  A.H. packs. 

( 3)  37 f ive-ce l l  packs - Nickel Cadmium. 

(a) 13 - General Electr ic  Co. 12.0 A.H. packs. 

(b )  12  - Gould-Xational Batteries, Inc. 20.0 A.H. packs. 

( c )  11 - Gulton Industries, Inc. 20 A.H. packs. 

1. 
c e l l s  had failed: 

One pack was removed from t e s t  as  four of the  f ive-  

(a) 1 - Gulton Industries, Inc: 6.0 A.H. pack. 

2. Test Parzqeters. 

a. Ax'oient Temperatures : 

(1) o o  c. ' 

( 4 )  50" C. 

Enclosure (1) 
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b. Voltage l i m i t s  per pack on charge: 

(1) 1.55 + 0.03 vol t s  per c e l l  a t  0" C. 

( 2 )  1.49 + 0.03 vol t s  per c e l l  a t  25" C. 

(3 )  1.45 + 0.03 vol t s  per c e l l  a t  40" C. 

( 4 )  1.41 + 0.03 vol t s  per c e l l  a t  50" C. 

- 
- 
- 
- 

c. Depths of Discharge: 

(1) 90 minute and 3 hour orbits. 

(a) 15 percent and 25 percent at 0' C. 

(b) 25 percent aad 40 percent at  25" C. 

( c )  15  percent and 25 percent at  40" C. 

(d )  25 percent at  50" C. 

( 2 )  24 hours orbits.  

(a)  50 percent a t  0" C., 25" C. and 40" C. 

d. Orbit Times: 

(1) 90 minutes - 30-minute discharge and &-minute charge. 

( 2 )  3 hours - 30-minute discharge and 150-minute charge. 

(3)  24 hours - 1-hour discharge and 23-hour charge. 

3. Packs s t i l l  cycling a t  50" C. 

a. Two _packs a re  s t i l l  cycling a t  50" C. and 25 percent depth d is -  
charge. 
hour orb i t ) .  

4. Data. 

a. 

Tney are  20 A.H. Gould packs (one at 90-minute and one a t  3- 

Formal operation schedules complete data t o  be recorded on 90- 
minute and 3-hour packs eve-ry 32 cycles. On 24-hour cycles, complete 
data  i s  

b. 
m i s s i n g  

C. 
vo l t  age 

taken every eight 

The r e sa i r  of the 
cycle deta. 

The attached data 
readings for each 

~ 

.cycles. 

A t o  D converter t h i s  month accounts f o r  the 

sheets give end of discharge and end of charge 
c e l l  on each cycle recorded. , 
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5. Failures During This Reborting Period. 

a. 

' b. 

c. 

Gould 3.5 A.H. - 4 (Total of eight t o  date). 

G o d d  2OA.H. - 1 (Total of one t o  date). 

General Electr ic  3.0 A.H. - 0 (Total  of  one t o  date). 

d. 

e. 

Gulton 6 A.H. - 2 (Tota i  of 15 t o  date). 

Gulton 20 A.H. '- 3 (Total of seven t o  date). 

NOTE: Nr. hderson  of Gould-Yational Batteries, Inc. w a s  con- 
tacted t o  see if they would have a representative present f o r  the  Fost- 
mortem aaalysis  of t h e i r  cel ls .  
Nr .  Joe Donahue and contact us. 

He  stated tha t  he would check with 

0. / Capacity Tests. 

a. Prior t o  cyc l iw,  each pack was given a caFacity t e s t  a t  i t s  
respective cycling t eqe ra tu re .  This check consisted of a c / l O  charze f o r  
l6-hours followed by a c /Z  discharge. 
was discharzed a t  the c/2 r a t e  t o  1 .0  v o l t / c e l l  average following a charge 
a t  the cycle rate.  Tne pack was then recharged a t  the  c, 10 rate fo r  16- 
hours and discharged z t  the c/'2 r a t e  t o  1.0 vol t s /ce l l  average. 
vas then recharged a t  the  c/13 rate fo r  48-hours, voltage l imited t o  the  
cycling l i m i t s .  
e f fec t  has been noticed i n  the capacity checks. 

After 88 days of cycling each pzck 

The pack 

To date  no def in i te  indication of any appreciable memory 
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AMPERE-HOUR CAPACITIES ON 
PRECONDITIONIJ9G C Y C U S  AND CAPACITY CRECKS 

ORBIT 
APERIOD 

90 Min 17.2 I j ! j 

0 
0 
25 

I 
I 

I I 

24 H r s  

53/40 

0 
40 

1 I 
, 

i 
~ 

4 . 6 0  I I 50 25 ' 24 H r s  
I L 25 24 H r s  50 

* (1) InLt ia l  ?reconditioning; 
(2)  3ecosd:tioning a t  Change t o  40" C.  

i n  pcrer?zheses. 
Number of cycles 

( 3 )  Capxl;:: ckeck a f t e r  F i r s t  83 dzys of cycllcg. 
(h) Cap,cl'_y check a f t e r  Second 88 days. 
(5) Cz2acity check a f t e r  Third 88 days. 
(6) C'Z;Ec:t,;r check a f t e r  Fourth 88 days, 

. (7) Cz.gzcl;jr check a f t e r  F i f t h  88 days. 
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' PACK NO. //Q 
MFR. c,F 
WPACITY 12 A.H. 

4 9, 

DEPTH OF DISCWGE:  /s' 
PERCENT OF RECHARGE: ORBIT PERIOD: 

TEST TEMPERATORE: 0°C 
11s % 90 MINUTES 
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'PACX NO. 96 
MFR. G& 
CAPACITY /Z A.H. 

DE?" OF DISCELUGE: GO 70 TEST TM;pERATURE:22'C 
PERCENT OF RECHAF,GE: ORBIT PERIOD: 

Iz5 % 90 MIN[TTES 





PACK NO. 44 
MFR. GE 
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PAC! RO. I O 0  DEPTH OF DISCHARGE: 2u( 90 TEST WiP'IPEPATURE: 4o0G 
NFR. G E  PERCENT OF PSCHARGE: /GO % 3 RBIT PERIOD: 3 HOURS 
CAPACITY / Z A . I I .  L.co  
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PACK NO. 7 8  DEPTH OF DISCHARGE: L'&/ TEST TEMPERA"UlB:OoC 
MFR.t5QUL D PERCENT OF RECHIIRGE. OIBIT PERIOD : 
CAPACITY ,",-o A.H. ' ~ ~ c  70 90 MINUTES 
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PACK NO. / o  D P T H  OF DISCX4RGE:SS 90 'EST TEXPERIITIJRE:z$oC 
mR* EOVA D PERCENT 03 RECHARGE: O B I T  PERIOD: 
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'PACK NO. 9G DXPTH OF DISCHARGE: 2 d d  '/o ,T EST TEMPERATURE:O~C . 
MFR. ~ o u x n  PERCENT OF RECHAXGE: 3RBIT PERIOD: 3 HOURS 
CAPACITY 2 0 A.1-T. / O , b O  //A- 2, 
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PACK NO. 7 3  
MFR. G O A T 0  d 

. C A P A C I ! I Y A O  A . H .  

' DE??".H OF DISCHARGE: 25 d/* TEST TEWERATURE:350~  
PERCENT OF RECHARGE- ORBIT PERIOD: 

'125 % 90 MINUTES I 



. PACK NO. 8 7  
MFR. GVLTOd 

. WACITYao A.H. 

w 

DEPTH OF DISCHARGE: 40 
PERCENT OF RECHARGE: OFBIT PERIOD: 

90 TEST TMPERATURE:~JOC 

j2' o/u 90MINDTES 

w 
c3 
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.PACK NO. 90 
WR. G 0 X T U #  
CAPACITY 30 A.H. 

w e 
3 u 

DEPTH OF DISCHARGE: 25 % TEST TEMPEFLATURE:yo~~ 
PERCENT OF RECHARGE: ORBIT PERIOD: 

160 % 90 ~ T E S  

ki 0 

% 

'72, 



PACK NO. 02.4 DEPm OF DISCHARGE: I $  'Yo TEST W E R A T U R E : O B C  ' 
MFR. G u ~ c T o P d  PERCENT OF' RECHARGE: ORBIT PERIOD: 3 HOURS 
CAPACITY 3-0 A.H. I 
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PACK NO. 77 DEPTEI OF DISCHARGE: 15 90 TEST TEMPEFIATURE:~O"~' 
PERCENT OF RECHARGE: , , . - ORBIT PERIOD: 3 HOURS 
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